Objective-To examine the extent to which older people's self assessments of general health, physical health, and mental health predict functional decline and mortality. Design-The study uses population-based secondary data from the US Longitudinal Study of Aging (LSOA). Participants-A total of 7527 persons aged 70 years or above living in the community. Methods-Eight diVerent measures on self reported general, physical, and mental health were used. Change in functional status was measured using a composite index of ADLs and IADLs over a period of six years. Duration of survival was calculated over a period of seven years. Adjusting for age and gender, multiple logistic regression was used in analysing functional decline, and Cox proportional hazard model, for mortality. Then all of the self assessed health measures were incorporated into the final model-controlling for baseline sociodemographic characteristics, functional status, disease/ conditions, and use of health and social services-to assess the independent contribution of each measure in predicting future health outcomes. Main results-Overall, older people's self assessed general, physical, and mental health were predictive of functional decline and mortality. In multivariate analyses, older people who assessed their global health, self care ability, and physical activity less favourably were more likely to experience poor health outcomes. Gender disparity, however, was observed with poor global health aVecting functional decline in men only. Self care ability was predictive of functioning in women only, whereas it was predictive of mortality in men only. Conclusions-Self assessed global health, as well as, specific dimensions of health act as significant, independent predictors of functioning and mortality in a community dwelling older people.
Self assessed health is increasingly being recognised as a valid measure for predicting future health outcomes, especially survival, among elderly people. Global self rated health, the most commonly used measure to rate overall health, is an important predictor of mortality. A significant inverse relation is found between the two, with unfavourable assessment of overall health being associated with increased risk of death, even after controlling for socioeconomic status, physical health, functioning, chronic conditions, and health risk behaviours. [1] [2] [3] [4] [5] [6] [7] There are suggestions, however, that the predictive value of global self rated health on mortality may not be uniform across all population groups, as variations have been noted in the strength or significance of the association by specific age and gender subgroups. [8] [9] [10] [11] [12] Accumulating evidence also indicates poor global self rated health to be predictive of decline in functioning over time. 4 13-15 Studies examining the predictive role of self assessed health, in large part, have used a single item global rating of health that is measured by variants of the question, "How would you rate your own health, compared to others of your age?" Relatively few research, however, have examined the predictive value of subjective ratings of specific health domains, such as physical and mental health, besides overall health. Recent studies suggest that these specific health perceptions may also have some predictive value. In a study by Wolinksy, Stump, and Clark, 16 elderly people's report of physical activity and exercise was found to be related to better health outcomes-in terms of mortality, hospitalisation, nursing home placement, and changes in functional status. Self rated functional ability, defined as the ability to take care of oneself, also strongly predicted functional decline 17 and death. 17 18 Self perception of specific health domains does not seem to be equivalent to that of overall health. Kempen et al 19 reported that less than half of the variance of single item measure of global self rated health was explained by domain specific health measures. Although correlation between single item overall health and specific health dimensions is moderate to high, this does not mean that both concepts are the same and thus exchangeable. 20 The eVect of specific health assessments on health outcomes may be diVerent from that of overall health ratings.
In this study, three dimensions of self assessed health-general, physical, and mental health-are examined to identify major predictors of functional decline and mortality in older adults. By incorporating self ratings of various health domains into a model that predicts future health outcomes, independent contribution of each measure can be identified. The Longitudinal Study of Aging (LSOA) provides a unique opportunity to study the influence of perceptions of various health dimensions on future health outcomes among the community dwelling elderly.
Methods

DATA
The LSOA is based on a sample frame of Supplement of Aging (SOA) to the 1984 National Health Interview Survey (NHIS) that includes 7527 community dwelling participants aged 70 and over. 21 The response rate was 97 per cent for the SOA sample for persons 70 years of age and over. Follow up interviews were conducted in 1986, 1988, and 1990 using computer assisted telephone interviewing (CATI) and mail questionnaires. In 1986, because of budget constraints, a subsample (5151) was surveyed. Matching to the National Death Index (NDI) and Medicare files was done to derive the best estimate of the deceased. Because the focus of this study is on self reports of health, only self respondents (90% of the study sample) were included in subsequent analyses.
MEASUREMENT
The dependent variables considered in this study were mortality and functional change. Duration of survival was calculated as the interval between the date of baseline interview in 1984 and date of death occurring by the end of 1991. A total of 2870 persons (38% of baseline respondents) died during the follow up period. Of the 6780 self respondents 2431 died.
Disability was defined as a composite index of activities of daily living (ADLs) and instrumental activities of daily living (IADLs) scales. ADLs included items asking about diYculty bathing, dressing, eating, transferring, and toileting; and IADLs included preparing meals, shopping for personal items, managing money, using the telephone, doing heavy housework, and doing light housework. Limitations in ADLs (or IADLs) were defined as having diYculty with and receiving help from another person or unable to do in one or more of the items. Disability levels were categorised as none (not disabled), mild (IADLs only), moderate (1-2 ADLs), and severe (3-5 ADLs). A hierarchical scale including IADL and ADL has been shown to have discriminant and predictive validity for functional ability and mortality. 22 Changes in disability levels were dichotomised into decline (= 1, if disability level in 1990 increased relative to baseline level in 1984) or no change/improvement (= 0, if disability level in 1990 decreased or remain unchanged compared with that of baseline).
The independent variables were self reported general, physical, and mental health status: four items related to general health, and two items each on physical health and mental health. Self reports of general health included the standard item on global health status, "Would you say your health in general is excellent, very good, good, fair, or poor?" Also, included were items on taking care of health ("How good a job do you feel you are doing in taking care of your health? Would you say excellent, very good, good, fair, or poor?"); worry over health ("During the past year, has your overall health caused you a great deal of worry, some worry, hardly any worry, or no worry at all?); and control over future health ("How much control do you think you have over your future health? Would you say you have a great deal of control, some, very little, or none at all?").
Self reported physical health assessed levels of physical activity ("Compared to other people your age, would you say you are physically more active, less active, or about as active?" and exercise ("Do you feel that you get as much exercise as you need, or less than you need?"). On mental health, participants were asked about frequency of memory problems ("In the past year, about how often did you have trouble remembering things-frequently, sometimes, rarely, or never?" and confusion ("In the past year, about how often did you get confused-frequently, sometimes, rarely, or never?").
Control variables included were sociodemographic characteristics (age, gender, race, marital status, education, income, living arrangements, and Medicaid insurance status); functional status, medical conditions, and utilisation of health services and social support services. Functional status variables included disability level, as described previously, as well as number of diYculty with upper body functioning (reaching up over your head, reaching out, using fingers to grasp or handle, lifting or carrying 25 pounds and 10 pounds) and lower body functioning (walking for a quarter of a mile; walking up 10 steps without resting; standing or being on your feet for two hours; sitting for two hours; and stooping, crouching, or kneeling). Subjects were asked about a history of hypertension, coronary heart disease, stroke, broken hip, or cancer. Also, presence of arthritis, diabetes or falls in the past 12 months were assessed. Health services utilisation was measured by number of doctor visits and hospital days during the past 12 months. For measures of social support and services use, amount of social activity and level of satisfaction with social activity were assessed. Amount of social activities during the past two weeks were categorised into three groups (0-1, 2-4, 5-6) based on the six items: get together with friends or neighbours; talk on telephone with friends or neighbours; get together with relatives; talk with relatives on telephone; go to church or temple; and go to movies, sports events, etc. Respondents were also asked about their feelings toward present social activities, whether they are doing enough, too much, or would like to do more. Number (none, 1, 2-9) of community services used dealt with a broad range of services: senior centre, special transportation for elderly, meals delivered to house, meals in senior centre, homemaker service, telephone call-check service, visiting nurse service, health aide, and adult day care.
ANALYSES
The eVects of each of the eight measures of self reported general, physical, and mental health on functional decline and mortality were analysed. Adjusting for age and gender, multiple logistic regression was used in assessing functional decline, and Cox proportional hazard model for mortality. Then all eight self reported health measures were incorporated in the model to identify the independent contribution of each in predicting future health outcomes. In modelling relations among potential confounding variables and functional decline and mortality, 2 tests were used to identify significant correlates to control for. Control variables not found to be significantly related were excluded in the final model, except when it was considered important to control for. To examine gender diVerences in the predictive value of self assessments of health, subgroup analyses were performed. In all analyses, SUDAAN software was used to take into account design eVects, oversampling, and non-response because of multi-stage sampling design of the survey. 
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Results
Overall, self reports covering broad dimensions of health were significantly associated with functional decline and mortality (table 1) . Persons who tended to assess their health more negatively were at a higher risk of experiencing decline in functioning as well as death. Age and gender adjusted risks of six year functional decline were strongly predicted by self rated global health and self care ability (taking care of one's health), with elderly persons who rated fair or poor showing almost three times the risk compared with those who rated excellent. Elderly people who reported to be less physically active relative to peers were twice more likely (OR=2.17, 95% CI: 1.58, 3.00) to experience deterioration in functioning than those who reported to be a lot more active. Having problems of memory and cognition was also associated with higher risk of functional decline. A seven year mortality risk was also higher among those who reported to be in low health, across all items on general health. The hazard ratios were in the range between 1.59 and 2.13 for worse health compared with that of baseline. Being less physically active (RR=2.69, p<0.001) and rating fair/poor on global health (RR=2.13, p<0.001) showed the highest risk of dying. Higher frequency getting confused was also related to increased risk of death. Reports of memory problems, however, were not significant in predicting mortality.
To assess the independent eVects of self reported health measures in predicting functional decline and mortality, all eight items were incorporated into regression models. The strength of the association decreased somewhat, but it remained significant in several dimensions. Table 2 shows a multiple logistic regression model on functional decline over a six year period. Even after controlling for baseline disability level and potential confounding variables, self ratings of global health, taking care of health, physical activity, and getting KEY POINTS
x Self assessed global, physical, and mental health measures were predictive of functional decline and mortality in community dwelling older adults. x Unfavourable self assessment of overall health, self care ability, and physical activity independently contributed to the increased risk of poor health outcomes. x Gender disparity in the predictive value of self assessments was observed. confused remained significantly predictive. In the case of risk for mortality, persons who regarded themselves to be less physically active were almost 50 per cent more at risk compared with those a lot more active (table 3) . Elderly people who had low ratings of global health, taking care of health, and getting confused had higher risk of death at seven year follow up. Age was highly predictive of both functional decline and mortality with the oldest old, those 85 and over age group, nine times and three times at higher risk, respectively. Compared with older persons living with a spouse, those living with relatives or others had an increased risk for functional decline and mortality, whereas those living alone showed higher mortality to some degree. Limitations in lower body functioning were significantly (p<0.001) predictive, with 3-5 limitations exhibiting the highest risk for both functional deterioration (OR=1.74) and mortality (RR=1.43). History or presence of diseases or conditions was also predictive of future health outcomes. Hypertension and diabetes increased the risk of functional decline and death. Experience of stroke and cancer were predictive of mortality. Persons who had fallen in the past year were at slightly higher risk of experiencing functional decline (OR=1.28, p<0.05), whereas those with arthritis had lower risk of death (RR=0.80, p<0.001). A high amount of social activities significantly reduced the risk for both outcomes. Number of doctor visits was positively associated with functional decline, whereas number of hospital days was with mortality.
There were gender diVerences in the independent eVects of self assessed health on future health outcomes (table 4) . In men, poor global health was highly predictive of functional decline, and poor self care ability with mortality. For women, self care ability was predictive of future functioning but not of mortality. Self perceived level of physical activity was a good indictor of future functioning level and mortality in both men and women of older ages. Poor cognitive assessment was related to lower functioning for women only. Higher frequency of experiencing memory problems, however, showed some protective eVect for mortality in elderly men.
Discussion
This study found that self assessed measures of health among the community dwelling elderly are important predictors of functional decline and mortality. Several distinguishing features of this study are: (1) a large nationally representative population of older adults was studied, (2) there was a follow up period of six years for functional decline and seven years for mortality, (3) specific dimensions of self assessed health were examined, and (4) a large number of potential confounders were controlled.
Overall, age and gender adjusted risks for functional decline and mortality were higher for older persons who assessed their general, physical, or mental health less favourably. Among the general health measures, elderly people's assessment of their overall health (global health) was significantly predictive of future levels of functioning and mortality, even after controlling for a number of potential confounders. The results support other studies that found global self rated health to be a consistent predictor of mortality. 24 It further adds credence to recent studies that suggest this measure to be predictive of future physical functioning.
More important, this study found that self care ability (taking care of health) is an independent and significant predictor of both functioning and mortality. This eVect was independent of other self reports of health. Bernard et al 18 have reported on the predictive value of self ratings of care ability ("How well are you able to take care of yourself at this time?" rated on a scale marked from 0 to 10) on mortality in older adults. They, however, point out that they were not able to control for upper and lower body mobility measures because of lack of data. In this study, these functional status measures were controlled for. Greiner et al 17 have also reported "self-rated function" ("Compared to sisters your age, would you say your ability to take care of yourself is excellent, very good, good, fair, or poor?") to be a strong predictor of decline in functioning and increased risk of death. Greiner's study, however, was limited to nuns 75 years or older, whereas this study deals with nationally representative community dwelling elderly people 70 years of age and over. A somewhat surprising finding of gender disparity in the predictive value of self assessed global health and self care ability was observed. For global health, only the older men's assessment of health was significantly predictive of functional decline. Self care ability (taking care of one's health) was a strong predictor of functional decline in women, whereas it was for mortality in men. This suggests that these self assessed health measures are gender sensitive. As people assess their health using various reference points, such as peer group or medical condition, 11 25 this may reflect diVerent ways in which men and women assess their health.
Gender diVerences in self rated health have been reported in other studies. Hays et al 9 reported significantly increased risk of mortality in men only who rated their health to be poor. In another study, 1 global self assessed health was significant for both men and women with a higher mortality risk in men than in women who reported poor health. There are, however, studies that suggest otherwise: mortality was higher among women who rated poor health, 7 11 and self rated health did not predict mortality in either older men or older women. 10 Variations in the study population, framing of the question and response formats, variables controlled for, follow up period, and cultural diVerences may all partially account for the diVerence in results. These findings point to the need for further research to explain gender disparity in self assessments of health.
The association of older people's perception of their physical activity relative to peers with functional decline and mortality also persisted even after potential confounders were controlled for. There was no gender disparity in this measure in which both men and women who reported about as active or less active than their peers showed an increased risk for functional decline and mortality. Self assessment of physical activity may reflect exercise and active life styles that have been shown to be protective of functional decline, disability, and mortality. 26 27 Wolinsky et al 16 have shown that physical activity and exercise are significantly related to mortality and lower body functional change. The benefit of exercise on health outcomes of the elderly has been demonstrated across race, 26 gender, 27 and regional segment of the population.
14 This study adds credence to findings of the eVect of physical activity and exercise on decreasing the risk of disability and mortality, and suggests the need to focus more attention on health promotion programmes. In concert with prevention eVorts, factors aVecting physical activity also need to be considered. For instance, disease or conditions may deter a person from being physically active. Social or environmental barriers to stimulating exercise in older persons may be present as well. Further research to identify factors influencing exercise behaviour is warranted.
Measures of self rated mental health, although shown to be predictive of future health outcomes in age and gender adjusted analyses, were relatively less strong as predictors in the multivariate analyses. Increased frequency of getting confused, however, remained predictive of functional decline and mortality. It has been reported that low cognitive function is a risk factor for functional decline in older persons. 28 29 Surprisingly, however, the eVects of self reported memory problem and frequency of confusion on mortality appear to be less clear cut, showing a protective eVect for "trouble remembering things" and an inverted U shaped pattern for "getting confused." Subgroup analyses showed that these relations were significant for men only. It may be that self reported mental health is not a reliable measure for mortality. Gender disparity in the association calls for further study to understand the mechanisms behind the elderly's self assessment of mental health.
Several study limitations need to be taken into account when interpreting the results. Firstly, a problem common to all longitudinal analysis is diVerential attrition. It has been reported, however, that in the LSOA, although people of older ages, less educated, who live alone, and persons with poor functioning were more likely to drop out from the survey, non-response caused by loss to follow up did not introduce any significant bias. 30 Secondly, a lack of control for potential confounding variables may be more of a problem. There is some indication that the relation between self rated health and mortality in older people may be explained by controlling for an "objective" physical health status, such as medical diagnosis given in the physical examination. 10 Self rated health has been found to be strongly associated with "objective" measures of health, such as the number of diagnoses and self reported symptoms. 31 Subjective health became non-significant when "objective" health was included in the model. Furthermore, depressive symptoms have been shown to be strongly associated with global self rated health. 31 32 In assessing self reports of mental health, it may be necessary to include depressive symptoms as they seem to predict functioning and other health outcomes in older people. 32 Also, behavioural risk factors such as smoking and diet were not taken into account because of lack of data. Self assessed physical activity, however, was included in the analysis and shown to be a significant predictor. It is possible that much of the "taking care of health" eVect is attributable to health promoting behaviours.
Thirdly, caution should be exercised in interpreting the results pertaining to measurement of functional status. Functioning scale using ADLs and IADLs may not be adequate in detecting changes more complex in nature, such as those related to specific items, for example, changes in bathing, and eating. Instability in these measures over time without real change in status may also be a problem. The analyses did not control for time varying covariates or take into account changes in levels of functioning within the interval of the study period. Thus, time eVects cannot be assessed from this study. These issues need to be taken into account in future research by using domain specific measures of functioning and making use of multiple year data sets to study time interval changes.
Also, as multiple measures of self assessed health were incorporated in the final model, multicollinearity may be an issue. However, it does not seem to pose a serious problem in this study. Correlations among the eight measures of self reported health were not strong; Pearson correlation coeYcients were in the range between 0.08 and 0.39. Nevertheless this may have aVected to some degree the precision of the estimates because of associations and possible interactions among the diVerent dimensions. Attenuation of the predictive strength of self rated health on outcomes may be partially explained by this.
Findings from this study suggest the need for further research into model development and specification to test relations between various self reported health measures and multiple pathways leading to future outcomes. Complex interrelations exist between measures of morbidity, functioning, and self rated health. Johnson and Wolinsky 33 have demonstrated multidimensional structure of health status through modelling of functioning and health constructs. As a next step in research we need to build and test various models on self rated health as they relate to one another and to other outcomes. Use of path analysis and structural equation modelling to assess the direction and magnitude of direct and indirect eVects would be helpful to this end.
This study demonstrates that self assessed global health, as well as, specific dimensions of health act as significant, independent predictors of functioning and mortality in a community dwelling older people. Independent contributions of self rated measures of global health, self care ability, and physical activity were significant even after controlling for other self assessed health measures as well as relevant covariates. Further research needs to be done to assess the validity of self perceived dimension specific health in predicting future health outcomes. Also, the underlying mechanism behind older population subgroup's assessment of health needs to be investigated, given the observed gender disparity in the predictive value of self assessed health. A better understanding of the elderly's self assessment of health will help to improve patient care as well as their long term health outcomes.
